Effect of glucocorticoids and 1,25-dihydroxyvitamin D3 on the developmental expression of the rat intestinal vitamin D receptor gene.
In this study the ontogenesis of rat intestinal vitamin D receptor (VDR) gene expression was examined. When Northern and slot blot analyses were used to examine the expression of intestinal VDR mRNA in 15-, 18-, 22-, and 28-day-old rats, induction of VDR mRNA was not observed until 22 days postpartum. Since little is known, particularly in the neonate, concerning the in vivo regulation of VDR gene expression, we examined the possibility that glucocorticoids and/or 1,25-dihydroxyvitamin D3 [1,25-(OH)2D3] could affect the developmental expression of the intestinal VDR gene. To examine the effect of glucocorticoids, rat pups received three sequential injections (one per day) of hydrocortisone (5, 2.5, and 2.5 mg/100 g BW). Hydrocortisone administration before day 14 or on days 19-21 was not effective in inducing VDR mRNA. However, a significant 3.8-fold increase in intestinal VDR mRNA was observed in rats injected with hydrocortisone from days 15-17. The hydrocortisone effective period coincides with the glucocorticoid-sensitive period of rat intestinal development. It should be noted, however, that the up-regulation of VDR was accompanied by an increase in actin mRNA, suggesting that the effect is not specific for VDR. Similarly, when rats were bilaterally adrenalectomized on day 17 (killed on day 22), a 4-fold decrease in VDR mRNA was observed, accompanied by a decrease in actin mRNA. However, when rats were injected with 1,25-(OH)2D3 (25 ng/day.100 g BW) from days 15-17, levels of intestinal VDR mRNA were significantly increased by 1.5-fold, and this change was specific for VDR mRNA. In summary, our results indicate that hydrocortisone and 1,25-(OH)2D3 can precociously induce intestinal VDR mRNA, suggesting the involvement of glucocorticoids and 1,25-(OH)2D3 in the regulation of VDR gene expression in the developing rat intestine. However, our results also indicate that the effect of glucocorticoids (unlike the effect of 1,25-(OH)2D3) is not specific for VDR mRNA, but may reflect general effects of glucocorticoids on intestinal maturation.